Biomechanical insult switches PEA-15 activity to uncouple its anti-apoptotic function and promote erk mediated tissue remodeling.
Biomechanical insult contributes to many chronic pathological processes, yet the resulting influences on signal transduction mechanisms are poorly understood. The retina presents an excellent mechanotransduction model, as mechanical strain on sensitive astrocytes of the optic nerve head (ONH) is intimately linked to chronic tissue remodeling and excavation by matrix metalloproteinases (MMPs), and apoptotic cell death. However, the mechanism by which these effects are induced by biomechanical strain is unclear. We previously identified the small adapter protein, PEA-15 (phosphoprotein enriched in astrocytes), through proteomic analyses of human ONH astrocytes subjected to pathologically relevant biomechanical insult. Under resting conditions PEA-15 is regulated through phosphorylation of two key serine residues to inhibit extrinsic apoptosis and ERK1/2 signaling. However, we surprisingly observed that biomechanical insult dramatically switches PEA-15 phosphorylation and function to uncouple its anti-apoptotic activity, and promote ERK1/2-dependent MMP-2 and MMP-9 secretion. These results reveal a novel cell autonomous mechanism by which biomechanical strain rapidly modifies this signaling pathway to generate altered tissue injury responses.